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(54) ABRASIVE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an abrasive composition for silicon semiconductor wafers 
capable of reducing particles adhering to wafer surfaces without lowering the haze level and the 
surface roughness-improving properties in the mirror polishing of silicon semiconductor wafers. 
SOLUTION: An abrasive composition for silicon semiconductor wafers comprises (a) silicon 
dioxide, (b) water, (c) a water soluble polymeric compound, (d) a basic compound and (e) 0.001- 
30 wt.%, based on the abrasive composition, of a compound having 1-10 alcoholic hydroxy! 
groups, or components (a), (b) and (c) and (d*) 0.001-30 wt.%, based on the abrasive 
composition, of a nitrogen- containing basic compound having 1-10 alcoholic hydroxyl groups. 
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m^^m Tffi© (a) ~ (e) , Sfctt (a) ~ 
(c) iSJ^ZS (d* ) . >&-^Aj-Cf3.^^ii^(^WLiiT^ 

(a) -mit^^m 

(b) 7K 

(c) Tizm^is^^it'^m 

(d) 

(e) ;i'tt7KKS* 1 ~ 1 0{@Wr-5'fb-S-#l 

(d.' ) T;i'n-;H±7ms$ l~ 1 0(@*t"-5^^^ 



I 

[W*«ll Tt2<7) (a) ~ (e) =&^/v-Vf3i^Ct^ 

(a) r^<ba^-fm. (b) (c) TK^IiiS^i-^-fb 
(d) ffiSttfb^t). *5ctlX (e) T^l/n-jl/tt 

7K®«$: 1 ~ 1 0 e#-r^<t:-&^. 
2 (^x/^-rm^ 1 mizsim(^mmmmi$.'^o 

<b7>t-'j7Av 0$^7'>t:^'^A, ^^7K^7>t- 
>:7A, ;<5^Jl'7S>. 5^^^;U75>. h'J;^5^;l'T5 

j:5^;i/Z5>,. i^x5^;l/T5>. NUX5^;PT5 

,^>'> • 7^7j<?Dil^, M7Kt!^^>?>. 1- (2-757 
X^;i/) e'^9v'>. N-;!*5=-;i/tf'<^>'>, v^X^^^U' 

^, ss*^ 1 ~ 2 ©vi-rn*^ 1 :«(cs«<^»w«fflffij5K 
V u 'Oh.^^-ammi^m^ h u '^A*^&;5:sffip*^e.ii« 

;i/D— X, t KD:^^>'X-5^;u-fe;up-x. t:HP+->x 
p— 7., x5^;u-t;up-7,, x?;i/t Hp^->x5^;U-t 

[|**3S9] 7;i/r3-;H47jcKa*l~i OiBWr-Sib 
p^^/-;k x^'/-;u. T'p/ty-jk -rv 
:/pk*;i'7;i'=i— 7°pt!i/>^^un-;u. x5^^> 
ifga— jU. #>jx5^l/>i7'u=i-jl/, i7'U-fe'J>. *D 
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< i 1 aat 1 ~ 8 cDti-rn75^ i m\zfB 
im^m 1 0 ] 7;uzi-jn47j<Ks<^ i ~ i o iaw-r-s 

0. 0 0 i~3 oas%T»<5. if*3«i~9cDVi-rn 

1 mizmwt.<Dmmmm^<^. 

im^JMl 1] TI2© (a) ~ (d) ^^/v-VU^Z-i: 

(a) -mit^-cm. (b) tK, (c) 7k^tti«i)-^-ft 
10 isj:?/ (d) 7;uzi-;H47K^S<£l~l 0<a* 

3.- A H U * > idJ:zfttmm -> 'J ;^ *^ /^^P*^ ^ S 

[^*^ 1 3] 7;i/:3-;H47fc®f»<fe 1 ~ 1 o^swr-s 

y— ;i'75>, hux:5'/-;i'7 5>> n-j><5^;1/x5' 

/— ;i/75>, N-;<^JW-N, N->'X:$'y— ;U7 5 
20 >, N, N-v?^^;i/X^y— ;^75>^ N, N->?X' 
5^;l/Xi5'/— J|/7 5>. N, N-'j-f9-Jl:y^^ y -Jl'T 
S.>. N- (i3-7S/X5^;W x^y-;i'75>, ^ 
y y y p/t y -;i/7 5 >. i^-f y y p a° y — ;i/7 5 
>, *3J:tKh"jf y:/p/iy— ;i'75>*^6;i-5gf;6>^ 
a«n^-fb-&ifecoi!>;it< tt) 1 SUT^s. ii*^ 1 1 

~ 1 2 ©i/i-rn*^ 1 ^tci2m®w«fflffifi£#/. 

#:^J:rX7i*'J tf::^;i/7;i/3-;p*^&;iSSf7&i^^«tl-5 
'fb-e-'^®i!>;^< tt) ia^T^-5, sS*«ll~13CD 

•fe;i/P— X. b FP4^->x5^;Uir;i'P-x. tKP^S^ 
x^;i/y^;Hr;UP-x. t FP^^i^T'P hf;Hr;i/P— 
X, t KP=^^~>ype;uy.5^;u-fe;up— X, y^;nr;i/ 
p— X, x5^;i/-fe;up— x« X5^;H:: KP+->X5^;nr 

;up-x. *5J:u::*;;pjH^->y.g^;i/X5^;i/-b:;i'P— X/&^ 

■5, w*^ 1 4 (ciamowiifflia^t/. 

[tS*^l 6] 7;i/n-;Ht7K®!«<& 1-1 Ofi^fS 

S£p(CLTO. 0 0 1 ~3 Ofia%T-S^. W*JS1 1 

[0 0 0 1] 

[0 0 0 2] $^lc#b<«, ->'J=i>i|£^ 
50 nfcW^«iD^Jgfi£-r'2) c: t d^*Dlgg;^£Wlifflmfil4<fe(cM 
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[0 0 0 3] 

fc"6;^i^7«;/5=-. LPD (Light Point Defect, #*fflj* 
IB) , SSai^, Hazel^^;k SSS (Sub-Surfac 
e Scratch. mmiihm:£n^Wm/3i7.i; 7 y^<D— 

[0 0 0 4] LPDttt. O x.—/\<DmmiKi&^m-r'b 
COX'. COP (Crystal OriginatedParticIe) {C^HT 

[0 0 0 51 CO Ptt, '>'Jri>'r>rf-y h?|#i:irfB# 

— z"?-^-!- 

$nfe>"jn>o^O«», 35m^©S*3J;z^^<o{t&o!)S 
[0 0 0 6] — Ha z eiiltt, Bt^l^T^StJc^cO 

[0 0 0 7] f^«W;*¥»#:»^-e^-5i>Un>'i7x- 

[0 0 0 8] ±snzi^m-^n^ya-jzx\zj:omm^n 

;t"i'x-/NaEtc, «E^PjSTab-5L PD*^*#a-r-5 

W:0:>y'/U 7.m^T.m\Zi5i^^X/-^iP->X?&. 
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L P D©'>;^ti":>x-/\^£f#^;^)£;«»tm^^nTVi-5. 
[0 0 0 9] ClcOJc^ntli;^^*^^, ^m^'E,. LPDO 
MB3t^t -5/1-5^^ i7;t.^9x— A^^^^^-r-S:?^^*? 

miz-D\,^xit. m^it^mw^8- 1777 5^i:j$s»c 
tt, m.mmm^^(D^^T.mizi3\,ixmm^n^7mtitT 

^tlS-fflt^TS 5~7 S'CICT'^x-A^gtj^-r-g.^r* 
Ti^^^^SnTti^o Sfc. #FjI¥^ 9 - 9 2 6 3 6 -^^^S 

fc«. m.mmm^i^(^^»j:m\z^\^^xmm-^n^y y 
^i; 'tn^m^^rz^^:^m-fy^m7ii-^nx^^^, ^n?. 

m^&^j:u^<Dmizj:^^^:^m. *5j:atjin^ 
[0 0 10] L^o-'L. WSBLfcA— i7;i/$^*-rs 

mmmz'y3:.-^/\mmiziim\^ft/-^—7-^i7)i^m^c 

[0 0 11] t9e«i^cJt{c:J:-5A— 7=-^ i7;i/©^ 

w^TM\z^-mtmt>-^^ . gfe?^xg©it$i^t;> ^ 

IS^«fe?if#lT*S'i7x— ACDHa z e :feJ;0:V'f d ^ :7 
^-X$M^t$-B:fcO. COP^&^£;^, m^^'^^Z.t.ifi 

[0 0 12] 

[j^BJ)&««i*LJ;'5<t-r^SSS] *^BJttWK!C9^jS2r 
ACD^HW^fCiJV^T. Ha z e l^^;i/*3j;r>'SMffi$ 

[0 0 0 1 3] 

[^^Sr^i^-r^fci*©^©] 

<^1->*%BJ®->'J n >¥2»#:'::7x-A(DWiefflfflfig; 
t)W, Tie© (a) ~ (e) Sr-g'A^T-;5;S^i, ^W'^ 

(a) -m^t^-im. (b) 7K, (c) 7K^14;S:5^^^k 
(d) tia-ft-fk^ti. ^Jiif (e) 
7i<Sf** 1 ~ 1 offlw-r'S-ft-&#j. 

[0 0 14] *5^?^Wfe5?><t-r><D->'Jii>¥3S 
#:'i7x-AOff^fflmfiK4^«, TIBOD (a) ~ (d) 

(a) -Ig^k^r-fS, (b) 7k. (c) ym^^^^it 
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*3J:ac (d) 7;i/a-;H§zlc®S<£i~i OO^fr 

[0 0 15] <mM>^mm<Dmmmm.sS(.mt. ->'J3 

y^l^mi^'^ x.—/\(DMmm^iztH,^X. Haze U^Jl' 
[0 0 1 6] 

[0 0 17] Z(Dz)t>. 3D-r^^;U->U*«, ^r-r^::h 
[0 0 18] *%igt*5^iT, aDi'5^;i/->U*<£:ffl^i 

-5. 

[0 0 19] Sfc, ^^igcDWig^ffi^/^fCffll'i^Ci: 

cfcOMiSsn-s, -;^(::Kl^75^ 

e r o s i 1 COffin°p^TmaS$ tlT^^^. 40 
[0 0 2 0] *%Bfl(7)ST*fflffl^^(Cffll/i^^i: 

[0 0 2 1] -m\t'r'im\t. WRLL\.X:f~^-f})i'ti. 50 
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v^m\z^r,m\mm^mm-r^^<Dxh^, ^<Diim 

i^6^ys.—'An^^-V—mzO. 001~0. 5m m. iff 
^U<ttO. 0 0 5~0. 2A£m, J;0»^b<«0. 
0 1~0. 1 Mm, 

[0 0 2 2] -^{t^'r^ro^i^fiiT^l/O^^JltCS^b;^ 

^ti^-o it 0 , 7. 5 bfc D r -5;^ <»: coraS*^ 

)S?»C. dJlfc^bifc^Bffl.fcD'b/h^Vii:, 

< *B«l$5S:S#tt*^»fb bT b SVi^ 

[0 0 2 3] mmmm^^^<Dmmi^<D^mm\t. m 
fs, m.0si.m±w,z$^\^x—mz o . o o 5 ~ 5 o «« 

iifSb<ttO. Ol~30S*%. J;f9»^b<« 

0. 0 5~10S«%. T'i&^. 

bTbSt:", miZ^K)\Z^^^ti^-^mi)mxyi.<f3: 

.^.Jltyi^S^. - 

mx^^m.m^x<Di:>-rf)^f3:mmiz'y3u-/\mmibmm 

T -5 ^1 <t . 
[0 0 2 5] fflViS7j<^ttJli5i-^{t;^#i«, 

tc, ^}-^a*noo, 0 0 0KA±, »sb<tti, 00 
0, ooo«±, <D7miim^mr^-m^it^<^x$> 

-5, CCl-et.i57K»ttSt bTtJ. 0iJ^«7K^«. tDU 

7ji=i-ji<D{i^u.< immx'^^zitAm^L^^. 

5^;i'-fe;i'D— 7., t HD:^vyntf;nr;!/P— X, tK 

x5^;Hr;i^p— 7. xg^;i/ 1 K D4^->x5^J^■fe;^D— 
x, *5J;z>';^3;i'5l^^^->><5^;ux5^;u-fe;i/P— 
Pi 0 iltin^-fk^i^cDij^jS < ^ 1 aH^TS -5 d t *t 

75^200~3, 000> nMtS. 7 0 — 1 0 0%. C7)7K 
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[0 0 2 6] 2^^BjwW^fflffifigii)©7jc^1±iSl^J-^^t:^ 
0. ooi~ioma%. $e>ic:jfSb<«o. oos 

~3«ft%< J;f9$f$L<ttO. 0 0 5~0. 3S« 
SAXiSa^fc^^it, aiflg<^<3?ite«d«jf:;*:i:;^0, mm 

•So 

[0 0 2 7] <mmmt-^<^>:$i^m<Dmmmm.0^^ 
. [0,0 2 8 ]. m\r^^^mmt-^mi. .*%BjcD5am^a.. 

:^t>tj.^^h<o-v:^tiU^\zmM^nm^7!)^. (1) 
m. a5^Vi« (2) 7;i':^'J^M^<J:i;^y;i/;^'j±5S<fe 

$>^z:ti}m^l-^\ (1) 7>^-7, 

^7>'> • 7N7j<fP!te. «l7Kt*'^5>'>. 1- {2-7 5. 

yx5";i/) e'^7v'>, N-;*5=-;i'tf'<5>'>, e^xg^ 
A, (2) TK^'fb^U'^A, yKmit-rh^)OJ^, mmf} 

[0 0 2 91 ^^HjroWSfflffifiKifeOJSStt^k-g-i^W^ 

1^, fflJ5£«^±«t^LT. iffSKttO. 001~30 
Sg%. $eiC$f*L<ttO. 0 0 5~10SS%. J; 
«Dif^L<«0. 0 l~5fi»%, :fe«14-fb-& 

5iliX-;/5^>iffpffl{Cj;0'^i— /N^SJCfcfy h^coS 
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0. mmmm^mz^Mtifi±\:,tLK), i^^-i^mi^m-x 

[0 0 3 0] <7;i/3-;H47j<@?S$*-r^lt 
»?gcDff|gfflmfi£#l«, 7JU3-;H±7m«<£: 1 ~ 1 0 

10 omt'^'^^m^^^z.tizjzf}, i^>jzi>'=^mi$^03L~ 
/\<Dmmm\zi$if^/'^-v-^ i7 ju(DHm7!)mmmzi^cA 

ViSCt75^'£>MX&^o 
[0 0 3 1] *:^Bj(7)Witffia^!^(cffl|,i^. T;Un — 

;H47KK«S: 1 ~ 1 0 <@w-r^'ft;-&i^«. 

-;H47Kg?*^l~7<@^-r^t)CD*^*i!fSb<, TJl^rj 
— ;H±7Ki?** l~4<®*-r-5feC075^cfcDJf*LL^o s 
. Jt. ^©J:5fj:'ft:-&<^cD^i-^att..— ®(ci, oo.ati.- 
20- T; Jff * U< W 6 0 0 g^T. $ ^ tCjff * t < « 3 0 0 

T, xab^« c:<^ck5;^t^t:^<^tt> m^^Wtctt. ^^'y 

— ;k :^Dtfi.'>ifUn— jk x5^U'>if u 4^ 
Ux9^U->i'»j3-;k i^'J-fe'J>. ts^zfi? if *J±:'J 

*-r-5'fb-&t»<i:LX. Tsy T^un— 

©w«fflmfiK#»fc*3Vixtt. y;i^=i— ;i/tt7KS?»*#-r 

^<b-&#;<i:LXfflV^-5Clife, «S'f4lfc;-&#l<i:UXfflVi 

•sditix-^^o cioTsyz^un— ;i/ttf*a?-r-5T;p 
3-;H47XS?»^#T^-&^s^:teStt<t;^#!X*0> * 

it'^'^^J:ZS7)U=i—)m7KmS^ 1 ~ 1 ofswrs-fb 

[0 0 3 2] :^%mo:>mmmm^^o:)7)i'=i-)u^7Km 
40 fomu^A^, mmmmi^mo:>±mizMi'X, $fsb<« 

0. 001~30aft%. ^?^>{C$f^L<«0. 003 
~3Sa%, J:0$fSL<ttO. 0 0 5~1SS%. X 

IB^fflSr®X.XjgaiC#l.i<»:, 'y^L-ntm.Pim^^/u 

^u. mmms.^)^'h-^<uK)m^^mwmmitLx l 

[0 0 3 3] <T>'Pn-;U'tt7ms*WT^^^^±il* 

50 ^it-^i^y^^mo^mmmms^mt, mzo^mmizai,^ 
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[0 0 3 4] ■^<DJ:ot£.m^^it'^<\ttVX\t. ^ryx 

7'5>« N— p^5^;ux^y-;i/75>, n-^5^;1/- 
N, N-s^x^'y -;UT5>. N, N-iJ^^^ji^'X^y 

— JU7'5>, N, N-vfX5^;UX;J'y— JILT'S N. 
N-v^y^^JUX^-y— ;i/7 5>. N- (i3-75yx5=- 10 

;u) x^y-;i'75>, ^ry-i" v^P/'^y— ^PTS^. 
vJ-f yya/iy— *3J:t;thU'f v:^p/ty- 

[0 0 3 5] <mmmm.f$.'iio>^mM<nmmmm.^'m 

fiK^n^o ^ine.®5K55-^7j<'fic^i-t5:^fc«?g»$ii-« 
:;^te«ffi.«-xr* , m^i^. S^MJ^Tjl^UfcO, so 

[0 0 3 6] 2:n^©&^^)-©?g-&jiimiffi«T 

7j<j§'t4i^:9-T^fc-&-#)tbT-fe;i'a- 

[0 0 3 7] ±ti<Dmmmm!&m(Dmm\zmvT\i, m 40 

[0 0 3 8] T^s^fe-fe. s&tcjD^-s^iraSdcoJfjia^J* 
«i 
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♦ tUTtt, TIEWferoA^^tf ens. 

(-f) Itself SiJ. ^JA.«T;i/=^^ji/-^>-fe*>x;i'>j^>^ 

ctC/C^Wftil, (P) *-«l#UTx;d->^ii;S, ^J^«U 

ffi, (A) =*-^-hSiJ. mXit'y^^)VCf'J:t^zyA. 
'y^V>. ^^=^>. T-fe^^Jl'T-fe i^'J->>, E 
DTA, NTA, iJctCX^Wilfi. 
[0 0 3 9] *^?^®W«ffiiiafiKii»C«UT, ^ 

? -fb^tiij <k t/T p -;n±7K^s ?£*-r s^t^i^i ^ . 
s. 

[0 0 4 0] *^ig©©f^fflm*!Kt;«, j±ti(e<)^?g«® 

[0 0 4 1] e^Ttt, :i^mn<r)wmmm.mfi-^m^m^^ 
wmt:i^^y3i\,mo. &.Tizm.m-r^mm<Dm!^izm^ 

[0 0 4 2] 

[^w©*js®j^«ii 

S5M«P P-f iS'-'l'i' U :^ (— ^JcS^g 0 . 0 3 5 Mm> 

-Ai^^mo. 0 7 urn) t:mnm&m^^x:^\z^m.^ 

'A^^X. ^*7KTJg}S$-B:T:fe^iit, mrlBW«*t^^«!iJ^ 
(7?fi«*a*tcLT0. 5MS%®t FP=^->xg^;Hr 

*fcttT;i'P-;H47j<is*S: i~i o<si#-rs-ft;-&«l^^ 

^JD UT. *il0iJ 1 ~ 1 0 iSjiUiti^m 1 ~ 3 ©KilSfSr 
[0 0 4 3] 



7JUP->»H±7jciE»& 

i~ioiB^-rs-fb-&#i mmm 



1 



Z>^X7 (29%i 
N- (0-75yx5^JP) 
X5'y-;U7 5 > 



30cc 
2cc 



x^'y-;u 
x5'y-;v 



20cc 
20cc 
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N- (^-75yxg^;w 


2cc 







— 


^Mm4 


7>^:XZ i22%mm) 


30cc 






20cc 


mmm5 


T>'E=.T (29%mm) 


30cc 






20cc 


mmme 


T^E-Y (29%^^) 


30cc 






20cc 


mmm7 




4g 






20cc 






4g 






20cc 






4g 






20cc 


nmm 1 0 




4r 






20cc 






30cc 












4g 








ikmi3 




4h 









[0 0 4 4] <um^^ x.-j\a)j^m>nm¥3 3 o om *^m$i^mf,zMK)mir. rm^mzxmmT^::t-cu 

f >5^— >'Jn>r>x-/N (^5a;^fi< 1 0 0 » 3 tfc* 

W«a M-®Wli« .(«^S8 1 0 mm) , 4'\^;/ F 

Its 3 5 0 g/cm^ 

.., ZM^^^.., .. .. . ...8.7.r.p..m_,. . .... . ■ 

' WSz-^y H BELLATRIX KOOIS (Mm (W) M) ^ 

m^mm.0Sti^ compoi so ad 

l&f}* 1 : 1 9«iE7k 

fflL^#lO«|&» 6. 0 0 0 c c/^)- (U+)--1'i7;i/) 

©T^PbI sola- 
ce 04 5] <mmmm>'A\z. mnm!^m'y3,-/\=& ^^^mmu^^n-Df^, ^mt&.T(DmDT'$>^. 
UT. nmm i ~ i o tsj^utt^i i ~ 3 

urmmmm (^Mssiomm) . 4^yK 

Ita 100 g/cm^ 

je^lHlftS 6 0 r pm 

Wli/'^ >yH SurfinOOO 

1 : 3 9if$7j< 

m^^com^s 1 0 0 c c 

10 0,4 6] mmmtt^m. z^mmi^rcmj^-v-amm 2^. 4^^jzzs8»'iS:(no:c-/\(D^mm.^^. mm 
^'t'ft'fb. ^:c--/\^-:ru-bJzomvni.. sc-i- m\zi^s^Lrz'y:c~/\(D^mm.^x-mr^::uzjir,^ 

fc. (Ra) \i. ai|^g§TOPO- 3D (WY 40 CO 0 4 8] ^^^-i? i-ZNCD^Jf^tCiSt^T. mmm& 

Misomt, $6{c2»fBi, tt45^PBTO«Lx, mmsc- &^(D^mm^\zm-r^^x'iziiti<i=>\,^(Dmm^mT^ 

ftSO#(t> $e.{C45J-H. ff8^rBlff«U, -^x-ZN^ abS, ¥S#:'i'x-A®Wlg»ttffia6T'>rj;l.iAcJ6, CI 

^-fr/t. ^bT, ±S3<h|ll^»cLT'^x-/NO*ffiffi$ [0 0 4 9] 'AiZ. LS-6 0 0 0 ( (») Bsi^^X 
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